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(54) SOLID-STATE IMAGING DEVICE AND DRIVING METHOD THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state imaging device which can simplify a cell structure and have a large 
photodiode open area ratio by reducing the number of transistors used in the cells of the imaging device. 
SOLUTION: A unit cell is made up of a photodiode 21 , a read transistor 22, an amplifying transistor 23 and a reset transistor 
24. A read transistor 26 connected to a source line 25 is connected to the amplifying transistor 23 through a signal line 27. A 
vertical register 27 has a read line 29 connected to a gate of the read transistor 22, a drain line 30 connected to drains of 
amplifying and reset transistors 23 and 24, and a reset address line 31 connected to a gate of the reset transistor 24. The 
signal line 27 is connected to a storage capacitor 34 through a sample/hold transistor 33. Signal charge causes a read pulse to 
be applied from a horizontal register 35 to the horizontal transistor 36 and then output to a signal output line 37. 
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[Claim(s)] 

[Claim 1] The image pick-up field which comes to arrange a unit cell with a photodiode, a reset transistor, a magnification 
transistor, and a signal-charge read-out transistor in the shape of matrix two-dimensional on a semi-conductor substrate at 
least, Two or more vertical signal lines arranged in the direction of a train which reads the detecting signal of a vertical 
selection means to choose the read-out line of this image pick-up field, and the above-mentioned photodiode equivalent to the 
selected line, Although the above-mentioned unit cell is chosen from this vertical signal line in the actuation approach of the 
solid state camera equipped with the level transistor which reads a detecting signal to the level signal line arranged at the line 
writing direction one by one The actuation approach of the solid state camera characterized by impressing an electrical 
potential difference from the exterior and carrying out by turning on a reset transistor and setting the above-mentioned 
magnification transistor as the operating point in all the eels of only a certain selected line. 

[Claim 2] The actuation approach of the solid state camera according to claim 1 characterized by impressing an electrical 
potential difference from the exterior although the above-mentioned unit cell is un-chosen, and carrying out to it by turning on 
the above-mentioned reset transistor and changing into the condition of having turned off the above-mentioned magnification 
transistor, in all the eels of only a certain selected line. 

[Claim 3] Two or more photo-electric-translation are recording sections arranged in the shape of matrix two-dimensional on the 
semi-conductor substrate, A vertical selection means to choose the read-out line of two or more above-mentioned photo- 
electric-translation are recording sections, and two or more vertical signal lines arranged in the direction of a train which reads 
the detecting signal of the selected photo-electric-translation are recording section, Two or more output circuits which output a 
detecting signal to the above-mentioned vertical signal line by considering as an input the detecting signal read from the 
above-mentioned photo-electric-translation are recording section, The read-out MOS form transistor which reads selectively 
the detecting signal from the above-mentioned photo-electric-translation are recording section to the above-mentioned output 
circuit, In the solid state camera equipped with the level selection means for reading a detecting signal from two or more 
above-mentioned vertical signal lines to the level signal line arranged at the line writing direction one by one the above- 
mentioned read-out transistor The solid state camera characterized by setting up more narrowly than the channel width by the 
side of the above-mentioned output circuit the channel width by the side of the above-mentioned photo-electric-translation are 
recording section. 

[Claim 4] A photo-electric-translation means to perform photo electric translation, and a signal-charge are recording means to 
accumulate the signal charge by the above-mentioned photo electric translation, A blowdown means to reset the accumulated 
signal charge and to discharge, and the magnification transistor modulated by the signal charge which carried out [ above- 
mentioned ] are recording, The 1st wiring which constitutes the above-mentioned read-out means in a mold solid state camera 
equipped with the read-out means which reads the signal current from this magnification transistor, and the 2nd wiring which 
constitutes the above-mentioned blowdown means are a solid state camera characterized by piling up mutually and carrying 
out arrangement formation. 

[Claim 5] The 1st above-mentioned wiring and the 2nd wiring are a solid state camera according to claim 4 characterized by 
the width of face of wiring wired in the upper part not being larger than the width of face of wiring wired by the lower part. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] While this invention relates to the solid state camera which used the magnification mold MOS sensor, 
especially simplifying a eel configuration, it is related with the solid state camera which can obtain high resolution, and its 
actuation approach. 
[0002] 

[Description of the Prior Art] The solid state camera which gave the magnification function to the interior of a pixel in 
modulating the potential of the signal-charge are recording section by the signal charge generated by photo electric translation, 
and modulating the magnification transistor inside a pixel with the potential in recent years is developed. This equipment is 
called a magnification mold solid state camera, and is expected as a solid state camera suitable for the cutback of the pixel 
size by the increment in the number of pixels, or the cutback of an image size. 

[0003] Drawing 14 is drawing having shown the configuration of the conventional solid state camera. In drawing 14 , a unit cell 
consists of a photodiode 1 , the read-out transistor 2, the magnification transistor 3, the reset transistor 4, and the address 
transistor 5, and the load transistor 7 connected to the source line 6 constitutes the magnification transistor 3 and the source 
follower circuit through a signal line 8. The magnification transistor 3 and the address transistor 5 are connected by the source 
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/ drain (S/D) section 9. 

[0004] From the vertical register 10, the address line 1 1 , a sense line 12, and drain wire 13** are wired, a sense line 12 is 
connected to the gate of an address transistor, and the gate of the read-out transistor 2 and a drain wire 13 are connected to 
the drain of the address transistor 5 and the reset transistor 4 for the address line 1 1 . Moreover, a signal line 8 is connected 
with storage capacitance 16 through the sample / hold transistor 15 (SHTr) to which the sample / hold line 14 was connected. 
A signal charge is outputted to the signal output line 19 by impressing a read pulse to the level transistor 18 from the level 
register 17. 

[0005] Drawing 15 is a timing chart when driving the solid state camera of structure such conventionally. The inside of the level 
blanking HBLK is divided and explained to t1 -t1 1 . First, the signal of the pixel train A by which current selection is made is 
read at the same time the pixel train B in front of one line is reset by making address-line 1 1 1 chosen into high (Hi) level (t2), 
setting sense-line 12' to Hi, and turning on the reset transistor 4 and the read-out transistor 2 (t3). 
[0006] Then, (t7) and a signal are stored in storage capacitance 16 by the sample hold line 14 being turned on. And a signal is 
outputted to the signal output line 19 by impressing a read pulse to the level transistor 18 from the level register 17 during a 
signal shelf-life. 

[0007] Drawing 16 is drawing having shown the eel section cross-section configuration which constituted the read-out 
transistor 7, the magnification transistor 3, and the address transistor 5 in one cross section. A charge is poured in from the 
source line 6, passes along the read-out transistor 7, a signal line 8, and the magnification transistor 3, and is further 
discharged through the S/D section 9 and the address transistor 5 to a drain wire 13. In addition, 20 is a substrate. 
[0008] 

[Problem(s) to be Solved by the Invention] Drawing 17 is the potential distribution map of the cross-section section of drawing 
16 , and (a) and (b) are drawings having shown the time of eel selection and un-choosing, respectively. As shown in drawing 
17 (a), when the eel is chosen, a charge is poured in from the source line 6, passes along the read-out transistor 7, a signal 
line 8, and the magnification transistor 3, and is further discharged through the S/D section 9 and the address transistor 5 to a 
drain wire 13. Since a signal level is impressed to the magnification transistor 3 at this time, the output according to that 
electrical potential difference appears in a signal line 8. 

[0009] On the other hand, although a charge is poured in from the source line 6 and even the read-out transistor 7 and a signal 
line 8 flow since the address transistor 5 is turned off when the eel is not chosen as shown in drawing 17 (b), it does not flow to 
a drain wire 13, but a signal line 8, the magnification transistor 3, and the S/D section 9 have become floating. For this reason, 
the potential of this part changes with the signal potentials of the eel as which others were chosen. 
[001 0] Thus, in the conventional cellular structure, since the address transistor was used, there was a problem that the large 
numerical aperture of a photodiode could not be taken. Therefore, this invention was made in view of the above-mentioned 
actual condition, reduces the transistor count used within a eel, simplifies a eel configuration, and aims at offering the solid 
state camera which can take the large numerical aperture of a photoelectrical converter. 
[0011] 

[Means for Solving the Problem] Namely, the image pick-up field where this invention comes to arrange a unit cell with a 
photodiode, a reset transistor, a magnification transistor, and a signal-charge read-out transistor in the shape of matrix two- 
dimensional on a semi-conductor substrate at least, Two or more vertical signal lines arranged in the direction of a train which 
reads the detecting signal of a vertical selection means to choose the read-out line of this image pick-up field, and the above- 
mentioned photodiode equivalent to the selected line, Although the above-mentioned unit cell is chosen from this vertical 
signal line in the actuation approach of the solid state camera equipped with the level transistor which reads a detecting signal 
to the level signal line arranged at the line writing direction one by one In all the eels of only a certain selected line, it is 
characterized by impressing an electrical potential difference from the exterior and carrying out by turning on a reset transistor 
and setting the above-mentioned magnification transistor as the operating point. 

[0012] Moreover, two or more photo-electric-translation are recording sections by which this invention was arranged in the 
shape of matrix two-dimensional on the semi-conductor substrate, A vertical selection means to choose the read-out line of 
two or more above-mentioned photo-electric-translation are recording sections, and two or more vertical signal lines arranged 
in the direction of a train which reads the detecting signal of the selected photo-electric-translation are recording section, Two 
or more output circuits which output a detecting signal to the above-mentioned vertical signal line by considering as an input 
the detecting signal read from the above-mentioned photo-electric-translation are recording section, The read-out MOS form 
transistor which reads selectively the detecting signal from the above-mentioned photo-electric-translation are recording 
section to the above-mentioned output circuit, In the solid state camera equipped with the level selection means for reading a 
detecting signal from two or more above-mentioned vertical signal lines to the level signal line arranged at the line writing 
direction one by one the above-mentioned read-out transistor Channel width by the side of the above-mentioned photo- 
electric-translation are recording section is characterized by being set up more narrowly than the channel width by the side of 
the above-mentioned output circuit. 
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[0013] Furthermore, a photo-electric-translation means by which this invention performs photo electric translation and a signal- 
charge are recording means to accumulate the signal charge by the above-mentioned photo electric translation, A blowdown 
means to reset the accumulated signal charge and to discharge, and the magnification transistor modulated by the signal 
charge which carried out [ above-mentioned ] are recording, In a mold solid state camera equipped with the read-out means 
which reads the signal current from this magnification transistor, 1st wiring which constitutes the above-mentioned read-out 
means, and 2nd wiring which constitutes the above-mentioned blowdown means are characterized by piling up mutually and 
carrying out arrangement formation. 

[0014] If it is in the actuation approach of the solid state camera this invention, selection of a eel and un-choosing are 
performed through a reset transistor. Moreover, according to this invention, since the channel width of a read-out transistor is 
larger than a photodiode side an amplifying-circuit side, as for the channel potential under the gate of a read-out transistor, the 
direction of an amplifying-circuit side becomes high as a result of the narrow channel effect. Therefore, since the signal charge 
which passes the channel of a read-out transistor moves also according to this potential difference, a read time becomes short 
rather than the case where it flows only by diffusion. 

[0015] Furthermore, if it is in this invention, since it stops restricting the numerical aperture of a photodiode only by the wiring 
width of face of one duty among wiring for read-out of the signal current, and wiring for blowdown of a signal charge, it is 
possible to enlarge the numerical aperture of a photodiode conventionally. Moreover, in the same laminating mold image 
sensor, even if it makes a component detailed, a drain wire and a signal line can be wired. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained with reference to a 
drawing. Drawing 1 is drawing having shown the configuration of the solid state camera in the gestalt of implementation of the 
1st of this invention. 

[0017] In drawing 1 , the unit cell consists of the photodiode 21 , the read-out transistor 22, the magnification transistor 23, and 
the reset transistor 24, and the read-out transistor 26 connected to the source line 25 constitutes the magnification transistor 
23 and the source follower circuit through a signal line 27. 

[0018] From the vertical register 28, a sense line 29, a drain wire 30, and the reset address line 31 are wired, a drain wire 30 is 
connected to the gate of the read-out transistor 22, and the drain of the magnification transistor 23 and the reset transistor 24 
and the reset address line 31 are connected to the gate of the reset transistor 24 for the sense line 29. Moreover, a signal line 
27 is connected with storage capacitance 34 through the sample / hold transistor 33 (SHTr) connected to the sample / hold line 
32. A signal charge is outputted to the signal output line 37 by impressing a read pulse to the level transistor 36 from the level 
register 35. 

[0019] Next, with reference to the timing chart shown in drawing 2 , the actuation when driving the device in the gestalt of the 
1 st operation is explained. The inside of the level blanking HBLK is divided into t21 -t31 . First, drain wire 30' of the pixel train A 
to choose is set to Hi (t22), and reset address-line 3V is turned off after that (t23). And sense-line 29' is set to Hi (t24). At this 
time, the reset address line 31 is set to Hi, and, as for the pixel train B which is not chosen, the drain wire 30 is made into low 
(Low) level. 

[0020] Then, (t26) and a signal are stored in storage capacitance 34 by a sample / hold line 32 being turned on. And a signal is 
outputted to the signal output line 37 by impressing a read pulse to the level transistor 36 from the level register 35 during a 
signal shelf-life. 

[0021] Drawing 3 is drawing having shown the eel section cross-section configuration which constituted the read-out transistor 
26 and the magnification transistor 23 in one cross section. A charge is poured in from the source line 25, passes along the 
read-out transistor 26, a signal line 27, and the magnification transistor 23, and is discharged to a drain wire 30. 
[0022] Drawing 4 is the potential distribution map of the cross-section section of drawing 3 , and (a) and (b) are drawings 
having shown the time of eel selection and un-choosing, respectively. As shown in drawing 4 (a), when the eel is chosen, a 
charge is poured in from the source line 25 and discharged to a drain wire 30 through the read-out transistor 26, a signal line 
27, and the magnification transistor 23. Since a signal level is impressed to the magnification transistor 23 at this time, the 
output according to that electrical potential difference appears in a signal line 27. 

[0023] On the other hand, although a charge is poured in from the source line 25 and even the read-out transistor 26 and a 
signal line 27 flow since the magnification transistor 23 is turned off when the eel is not chosen as shown in drawing 4 (b), it 
does not flow to a drain wire 30, but the signal line 27 has become floating. For this reason, the potential of this part changes 
with the signal potentials of the eel as which others were chosen. 

[0024] Thus, according to the gestalt of the 1st operation, since an address transistor becomes unnecessary in a eel, it 
becomes possible to take a large numerical aperture. The example of a pattern of a fundamental solid state camera is shown 
in drawing 5 here, and drawing 6 is circuitry drawing of the unit cell of the solid state camera shown in drawing 5 . 
[0025] In drawing 6 , when a signal charge is read from a photodiode 40 to the gate of the magnification transistor 42 through 
the read-out transistor 41 and the vertical selection transistor 43 is chosen by the vertical selection signal Y, the amplified 



4 



signal is read. The signal charge read from the photodiode 40 is thrown away into a drain through the charge-and-discharge 
transistor 44, before the signal charge of the next field is read. 

[0026] It is as follows when this is explained using the flat-surface pattern shown in drawing 5 . That is, it connects with the 
gate of the vertical selection transistor 43, and the level address line 45 currently horizontally wired from the vertical shift 
register chooses the line which reads a signal. Similarly, the reset line 46 and sense line 47 which are horizontally wired from a 
vertical shift register are connected to the gate of the reset transistor 44, and the gate of the read-out transistor 41 , 
respectively. The drain of the magnification transistor 42 is connected to the vertical signal line arranged perpendicularly 
through the contact 48 between layers. 

[0027] ON of the read-out transistor 41 reads the signal charge accumulated in the above-mentioned photodiode 40 to a drain. 
Since this drain is electrically connected to the gate 50 of the magnification transistor 42 through the contact 49 between layers, 
the potential of the gate 50 changes. ON of the vertical selection transistor 43 reads the amplified signal to a vertical signal line 
through the contact 48 between layers. 

[0028] Moreover, the signal charge which is modulating the gate of the magnification transistor 42 read from the photodiode 40 
is thrown away into a drain through the charge-and-discharge transistor 44, before the signal charge of the next field is read. 
The drain of the charge-and-discharge transistor 44 is the drain of the magnification transistor of the adjoining unit cell in 
common, and is connected with the power-source line through the contact 51 between layers. 

[0029] In addition, although only the pattern of a component formation field, gate polish recon, and contact between layers is 
shown by drawing 5 since it is easy, the 2nd layer polish recon and aluminum wiring also exist actually. 
[0030] If the channel width of the read-out transistor 41 is seen at this time, also in the channel width by the side of a 
photodiode 40, the channel width by the side of a drain is also the same. Thus, it crosses [ about the MOS form read-out 
transistor between a photodiode and an amplifying circuit / the channel potential of a read-out transistor / in the direction of a 
channel ] in a fundamental solid state camera and was fixed. For this reason, the signal charge which runs in a channel moved 
only by diffusion, before read-out is completed, it will have required time amount, and it was set to one of the factors in which 
this bars many pixel-ization of a component. Then, in order to shorten the read time of the signal charge from the photodiode 
using a read-out transistor, it is possible about the channel width of a read-out transistor to make the amplifying-circuit side 
larger than a photodiode side. 

[0031] Drawing 7 is the top view of the solid state camera concerning the gestalt of implementation of the 2nd of this invention. 
Since the block diagram of the unit cell of the solid state camera shown in this drawing 7 is the same as that of drawing 6 , 
explanation is omitted here. 

[0032] In drawing 7 , it connects with the gate of the vertical selection transistor 43, and the level address line 45 currently 
horizontally wired from the vertical shift register chooses the line which reads a signal. Similarly, the reset line 46 and sense 
line 47 which are horizontally wired from a vertical shift register are connected to the gate of the reset transistor 44, and the 
gate of read-out transistor 41 ', respectively. The drain of the magnification transistor 42 is connected to the vertical signal line 
arranged perpendicularly through the contact 48 between layers. 

[0033] ON of read-out transistor 41 1 reads the signal charge accumulated in the photodiode 40 to a drain. Since this drain is 
electrically connected to the gate 50 of the magnification transistor 42 through the contact 49 between layers, the potential of 
the gate 50 changes. 

[0034] Moreover, ON of the vertical selection transistor 43 reads the amplified signal to a vertical signal line through the 
contact 49 between layers. The signal charge which is modulating the gate 50 of the magnification transistor 42 read from the 
photodiode 40 is thrown away into a drain through the charge-and-discharge transistor 44, before the signal charge of the next 
field is read. 

[0035] The drain of the charge-and-discharge transistor 44 is the drain of the magnification transistor 42 of the adjoining unit 
cell in common, and is connected with the power-source line through the contact 51 between layers. In addition, although only 
the pattern of a component formation field, gate polish recon, and contact between layers is shown by drawing 7 since it is 
easy, the 2nd layer polish recon and aluminum wiring also exist actually. 

[0036] If the channel width of read-out transistor 41 1 is seen at this time, the channel width by the side of a drain is widely 
formed rather than the channel width by the side of a photodiode 40. 

[0037] Drawing 8 explains the effectiveness of the gestalt of the 2nd operation briefly, and the top view in which (a) shows the 
pattern of read-out transistor 41', the sectional view where (b) met the this (drawing a) l-l line, and (c) are drawings showing 
the channel potential. 

[0038] In drawing 8 (a) and (b), the source and the 1st layer polish recon serve as [ the photodiode 40 ] the gate electrode 53. 
The signal charge produced with the photodiode 40 is read to a drain 54 with ON of a transistor. In addition, 55 is contact 
which connects the drain of a read-out transistor, and wiring of the upper layer which is not illustrated, and, for 56, as for an N 
type impurity diffused layer and 58, a P type substrate and 57 are [ gate oxide and 59 ] LOCOS fields. 
[0039] In drawing 8 (c), in the lower part of the gate electrode 53, channel width is large as it goes in the direction of l[ from I ] ' 
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(W1 <W2). So, channel potential becomes low according to the narrow channel effect (in drawing 8 (c), it becomes the upper 
part). Consequently, the signal charge which passes a channel will receive acceleration in the direction of a drain also 
according to a potential difference. Therefore, as compared with the conventional example which flows only by diffusion, it 
becomes possible to shorten a read time. 

[0040] Thus, according to the gestalt of the 2nd operation, since the channel width of a read-out transistor is larger than a 
photodiode side an amplifying-circuit side, as for the channel potential under the gate of a read-out transistor, the direction of 
an amplifying-circuit side becomes high as a result of the narrow channel effect. Therefore, since the signal charge which 
passes the channel of a read-out transistor moves also according to this potential difference, a read time becomes short rather 
than the case where it flows only by diffusion. 

[0041] By the way, in order to enlarge the numerical aperture of a photodiode, wiring of a signal line and a drain wire may be 
constituted in piles. That is, the basic configuration of the pixel in a magnification mold solid state camera is wiring which 
connects a photodiode, a reset transistor, a magnification transistor, a line selection transistor or capacity coupling, and a 
photodiode and the magnification transistor gate. 

[0042] Moreover, in accumulating the signal charge which carried out photo electric translation temporarily, the storage diode 
was formed in a different field from a photodiode, and it has prepared the transfer gate between the photodiode and the 
storage diode. 

[0043] Furthermore, the signal line for reading the signal amplified with the magnification transistor and the drain wire for 
resetting and discharging a signal charge are wired, respectively. Usually, the signal line and the drain wire are independently 
wired by two, respectively. 

[0044] A component is made detailed, and in the solid state image pickup device of the structure which accumulated the 
photoelectrical converter in the upper part of a transistor, a signal line, and a drain wire, in order to obtain an electric flow with 
a pixel electrode and the are recording section, a metaled cap must be formed for the layer which forms a signal line, and the 
layer which forms a drain wire in the same layer. For this reason, when forming a signal line and a drain wire, there is 
constraint of making it not contact the above-mentioned metal cap and an electric target. 

[0045] In such a magnification mold solid state camera, wiring of a signal line and a drain wire was wired independently. 
However, in performing detailed-ization of a component, with the structure which became independent about the above- 
mentioned wiring, wiring, a signal line and a drain wire, of two will restrict the numerical aperture of the photodiode section. 
[0046] Moreover, with the image pick-up equipment of the structure which carried out the laminating of the photoelectrical 
converter to the topmost part, there is a problem that only the tooth space which wires independently is lost so that a signal 
line and a drain wire may not be lapped. That is, when forming a detailed component, it becomes impossible to wire without 
piling up a signal line and a drain wire. 

[0047] For this reason, the gestalt of the operation described below explains the example which enlarged the numerical 
aperture of a photodiode by the configuration which piled up the signal line and the drain wire. Drawing 9 is drawing in which 
showing the gestalt of implementation of the 3rd of this invention, and having shown the arrangement configuration of wiring 
(drain wire) for discharging wiring (signal line) for reading the signal current amplified about 1 pixel of a magnification mold 
solid state image pickup device, and a signal charge. Moreover, drawing 10 is drawing having shown the hemihedry 
arrangement about wiring arrangement of the magnification mold solid state image pickup device of drawing 9 . Furthermore, 
drawing 1 1 is the representative circuit schematic of this magnification mold solid state image pickup device. 
[0048] It sets to this magnification mold solid state image pickup device, and is p+ to the surface layer of the p type silicon 
semi-conductor substrate 61 . A layer (component isolation region) 62 and the p++ layer (photodiode) 63 are formed. A signal 
charge is generated in this photodiode 63. And after the contact hole for a photodiode 63 and electric contact is formed, it is 
formed so that a photodiode 63, the gate of the magnification transistor 64, and electric contact may be acquired, n layers are 
formed in the field in which the reset transistor 65 for discharging the magnification transistor 64 and a signal charge is formed 
at this time. 

[0049] And the source and a drain are formed and the contact hole for having electric contact is formed. Then, in order to form 
the gate of a transistor, polish recon accumulates, and it is processed into a desired configuration, and the magnification 
transistor 64 and the reset transistor 65 are formed. Furthermore, in order to accumulate a signal charge, a capacitor 66 is 
formed of polish recon, and Si02 / SiN/Si02 (insulating layer). 

[0050] Thus, the component part of a magnification mold solid state image pickup device is formed. Subsequently, after the 
component part of a magnification mold solid state camera is formed, the signal line 67 which is wiring for reading the signal 
current, and the drain wire 68 which is wiring for discharging a signal charge are wired. Since a drain wire 68 is formed at this 
time, an aluminum (aluminum) thin film is formed of sputtering, and patterning and RIE (reactive ion etching) -- of law etc., it is 
processed into a desired configuration and a drain wire 68 is formed. 

[0051] Next, the laminating of the silicon oxide 69 is carried out. This silicon oxide 69 bears the role which protects a drain wire 
68 as an insulating layer, and prevents electric contact into other parts. And since a signal line 67 is formed, aluminum thin film 
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accumulates by the sputtering method etc. Then, patterning of the resist is carried out so that it may lap with the drain wire 68 
formed previously, and a signal line 67 is processed by the RIE method. 

[0052] Thereby, as shown in drawing 10 , it is formed so that a signal line 67 may lap with the upper part of a drain wire 68. In 
addition, 70 is the address line and 71 is a reset line. 

[0053] Moreover, in case patterning of a resist is performed, it is also desirable to carry out patterning so that the width of face 
of a signal line 67 may become smaller than the width of face of a drain wire 68. In case this reason carries out patterning of 
the resist which has covered the signal line 67, it is because it can abolish originating in a doubling gap, and a signal line 67 
producing a flash and a level difference on the outside of a drain wire 68, and waking up electric defective continuity. 
[0054] Thus, as shown in drawing 9 , wiring width of face which restricts the numerical aperture of a photodiode 63 can be 
made into the width of face of one duty by arranging in the structure of piling up two, wiring (signal line 67) for reading the 
signal current, and wiring (drain wire 68) for discharging a signal charge. Consequently, since the numerical aperture of a 
photodiode 68 can be raised, it can high-sensitivity-ize. 

[0055] In addition, the metal alloy which was mentioned above and which contains metals, such as a tungsten (W), 
molybdenum (Mo), and titanium (Ti), or these at least one or more kinds of metals although aluminum (aluminum) is used as a 
wiring material with the gestalt of the 3rd operation, and the compound which makes a SHIRIZAIDO compound the start can 
also be used. 

[0056] Next, the gestalt of implementation of the 4th of this invention is explained. Drawing 12 and drawing 13 are what 
showed the magnification mold solid state image pickup device of the structure which carried out the laminating of the 
photoelectrical converter, and drawing in which drawing 12 showed the arrangement configuration of the signal line about 1 
pixel of a magnification mold solid state image pickup device and a drain wire, and drawing 13 are drawings having shown the 
hemihedry arrangement about wiring arrangement of the magnification mold solid state image pickup device of drawing 12 . 
[0057] It is first formed from a component part like the gestalt of the 3rd operation mentioned above. In addition, a charge can 
be accumulated in part also in the part used as the photoelectrical converter of the gestalt of the 3rd operation at this time. 
[0058] And in order to carry a signal charge to the are recording section 73, RIE etc. is used for an insulating layer 74, the 
public is formed, and the metaled column (plug) 75 is formed with Tungsten CVD etc. then, the sputtering method etc. - 
aluminum (aluminum) film - for example, 400nm is deposited and it is formed in a desired configuration of patterning of a 
resist, RIE, etc. Thereby, a drain wire 76 and the metal cap 77 are formed simultaneously. 

[0059] Then, silicon oxide 74 accumulates, again, deposition of patterning of a resist, RIE, and a metal membrane etc. is 
repeated, and a signal line 79 and the metal cap 80 are formed on the metal plug 78. Since the metal cap 80 is formed in a 
signal line 79 and this layer at this time, it must be made for a signal line 79 and the metal cap 80 not to have to contact 
electrically. For this reason, between a signal line 79 and the metal cap 80, the danger of maintaining spacing of 0.6 
micrometers or more and contacting electrically is avoided. 

[0060] For this reason, as a signal line 79 does not lap on a drain wire 76, it cannot wire, so that drawing 12 may also show. 
That is, a signal line 79 and a drain wire 76 must be made into the piled-up structure. 

[0061] After even a signal line is formed, silicon oxide 74 accumulates again, processing by RIE and deposition processing of a 
metal membrane are performed, and the metal plug 81 is formed. Then, for example, metals, such as Ti, accumulate, 
configuration processing by RIE etc. is performed, and the pixel electrode 82 is formed. 
[0062] Finally, as a photo-electric-translation layer 83, for example, the amorphous silicon film accumulates and the 
transparent electrode 84 which consists of ITO(s) etc. accumulates on the photo-electric-translation layer 83 top, i.e., the 
topmost part. 

[0063] In addition, 85 is a magnification transistor, 86 is the address line, and 87 is a reset line. Thus, according to the gestalt 
of the 4th operation, since the photoelectrical converter was arranged more nearly up than wiring of a signal line, a drain wire, 
etc., a numerical aperture is not restricted. 
[0064] 

[Effect of the Invention] As mentioned above, according to this invention, the transistor count used within a eel can be reduced, 
a eel configuration can be simplified, and the solid state camera which can take the large numerical aperture of a 
photoelectrical converter can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing having shown the configuration of the solid state camera in the gestalt of implementation of the 1st of 
this invention. 



[Drawing 21 It is a timing chart explaining the actuation when driving the device in the gestalt of the 1st operation. 

[Drawing 31 It is drawing having shown the eel section cross-section configuration which constituted the read-out transistor 26 

and the magnification transistor 23 in one cross section. 

[Drawing 41 In the potential distribution map of the cross-section section of drawing 3 , (a) and (b) are drawings having shown 
the time of eel selection and un-choosing, respectively. 

[Drawing 51 It is drawing having shown the example of a pattern of a fundamental solid state camera. 

[Drawing 61 It is circuitry drawing of the unit cell of the solid state camera shown in drawing 5 . 

[Drawing 71 It is the top view of the solid state camera concerning the gestalt of implementation of the 2nd of this invention. 

[Drawing 81 Explaining the effectiveness of the gestalt of the 2nd operation briefly, the top view in which (a) shows the pattern 

of read-out transistor 4V, the sectional view where (b) met the this (drawing a) l-l line, and (c) are drawings showing the 

channel potential. 

[Drawing 91 It is drawing in which showing the gestalt of implementation of the 3rd of this invention, and having shown the 
arrangement configuration of wiring (drain wire) for discharging wiring (signal line) for reading the signal current amplified 
about 1 pixel of a magnification mold solid state image pickup device, and a signal charge. 

[Drawing 101 It is drawing having shown the hemihedry arrangement about wiring arrangement of the magnification mold solid 
state image pickup device of drawing 9 . 

[Drawing 111 It is the representative circuit schematic of this magnification mold solid state image pickup device. 

[Drawing 121 It is drawing having shown the arrangement configuration of the signal line about 1 pixel of the magnification mold 

solid state image pickup device of structure, and a drain wire which carried out the laminating of the photoelectrical converter. 

[Drawing 131 It is what showed the magnification mold solid state image pickup device of the structure which carried out the 

laminating of the photoelectrical converter, and is drawing having shown the hemihedry arrangement about wiring arrangement 

of the magnification mold solid state image pickup device of drawing 12 . 

[Drawing 14] It is drawing having shown the configuration of the conventional solid state camera. 

[Drawing 151 It is a timing chart when driving the solid state camera of structure conventionally. 

[Drawing 161 It is drawing having shown the eel section cross-section configuration which constituted the read-out transistor 7, 
the magnification transistor 3, and the address transistor 5 in one cross section. 

[Drawing 171 In the potential distribution map of the cross-section section of drawing 16 , (a) and (b) are drawings having 
shown the time of eel selection and un-choosing, respectively. 
[Description of Notations] 

21 40 Photodiode, 

22 Read-out Transistor, 

23 42 Magnification transistor, 

24 Reset Transistor, 

25 Source Line, 

26, 41 , 4V Read-out transistor, 

27 Signal Line, 

28 Vertical Register, 

29 47 Sense line 

30 Drain Wire, 

31 Reset Address Line, 

32 Sample / Hold Line, 

33 Sample / Hold Transistor, 

34 Storage Capacitance, 

35 Level Register, 

36 Level Transistor, 

37 Signal Output Line, 

43 Vertical Selection Transistor, 

44 Charge-and-Discharge Transistor, 

45 Level Address Line, 

46 Reset Line, 

48, 49, 51 Contact between layers, 
50 Gate. 
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(c) T«±^icft^) o c©ejR % ^v*;i/*aiflr 
astftSo 

[0 0 4 0] JKDcfcdlC; £2©£J6©»8U:<fcntf» 
^tti L h =y 7-77$ ©^-f *iWRfc $< K 

tJJ: 'J t>iiifll3i8$j©7?tf *#t^©T\ ^P-***/U 
aft*©**** ^itiLh^y-yx^y-hT©***^ 
<t>7" 7 -> + ;l/UiMHIslKffli J©* fc < ft ^>o Lfctfo 

liC©<Kx>->^;UMlcd:-pTt^gir§©?\ ffiift© 
*lc<fcoT3Wi5*^J:yt, SSHJL^^3i<ft«o 

[0041] tzz?. 7*h?'(*-\ i <Dmnm**: 
*<-r^/c46(c <i*tttKU'r>ia©E«*fifaT« 

WX<Dm*mtiL&* 7 a V $4 1- H\ 'J -b •> h h -5 > 

[0042] jt«s»Lfc«^«?5*-i«»ar 

[0043] SIC, liifi h 7 TUMI* tlfdl^ 

*R[ii-rn:46©<i#«t, i^t#?ut7K fltaj-r 

[0 0 4 4] St?*tt«KkLTs 3t«*»S* K5>5> 
K U-f >«©±fflJcW» L^«)fi©Bft: 
flHfctR^tcSSlTttx @j^m®<h§gg|5<t©mMWJiii 

ft6fti\ c©fc46, ftm Ku-r>«*»rtr*t 

[0045] J: 3 ftii^H^S^^STl*. ffi^ 

®t. FMymotiimzm.izEmLzvtco l^l* 

aicfefcy. fi#«li: KU'T7S8©2*©iB«8tcJ:y7 

[0 0 4 6] $/c, 7tm^gP^a±g|5lC«lL/c^ 
©aH»8«Ttt, fi-?^<t KU-T>^fift6ftL^3 



<D¥mmwzijiLtcm?&z>o mz. mi -utzotgm 
[0048] z<nmmmmwm&mi-\zn^T. p^-> 

8) 6 2, p++jf (7* F) 6 3tfffM*ft 

n^c -?-LTx 7* h?-f*-K6 3<hBfU$&M<Dfc 
460=l>*7 h*-;U#flM£ft/ci& 7* 

K6 3 h7»x5 6 4©y- htnn.<fi)&mz 

[0 0 4 9] -?-L7\ V-X, KK>^JfM*n. tt 

y -> y =i *i. fftMommzMx* nzmm t 

S i 02 /S i N/S i 02 (l&IM) K<fc*A 

[0050] c:cDck5tcLT> mmmwifammm^om 
?»»tf»ia*nfc«, fli*«3i[*«arfc4&©ia»? 

»6 8!{MM;*ft«fc«K 00711*7^5-7^ (A I) 
Slitf7A°y$yy7^<fcyffMi*tt3o ^lt, a°* 
-n>7\ r 1 e {R^^^y^^yf) mmz& 

So 

[0051] #ic, $/un>iMbffli6 9tfaji*n*o 
z <r>y y n ymm 6 9 li, tots t lt k uf >* 6 

a*ns. 5ticjKfiE*nfcKKvsi6 8ics 
y«**6 7tfijpi*n*. 

[0052] ctitejcy, 01 o testis j: -sk, fg 

6 7 K K >« 6 8 <D±g|5t;:«&S J: ? lefiM* 
ftSo 7 0tt7KUXH7 s »y, 7 1B'Jt7H8 

rnni;?i i.-->'7 kffin"-!i--v/i*-fi^iB 



«^6 7^a^Ti^uvxh^/\^-->^r^ 

MU rftiCjgH LT«#H 6 7 K U-f >« 6 8 

[0 0 5 4] CCDJ^lc, H9lc^#n5«fc-5lC 
«3K£ttUi-rfc«><DiE« (fflf«6 7) (S^«S* 
»ttir«fc46©i3» (KUf>!ig6 8) <D2*£»a3 
«J§fcEiar*Ci:^J:y x 7* hVWt- K6 3(063 

So cross. 7*h^-r*-K6 8©Bn**rti±* 
[0055] Ms ±i&Ltcn3<Dnij&(ofim-?its mm 

*#f4<bLTAI (7 , ;U~-7A) *ffll^TV**fc *<0 
fBk i^Wy^rV (W) s t'J7f> (Mo) s 
(Ti) ^(D^S, aE^l*IS^Ji^ / >%<tt»1 

asw±^&*«^^ vy+f< Rb^**aw6tr* 
[0 0 5 6] z<Dmn<Dn4<DmMC)Bmiz^ 

TmWtZo 131 2SI>H1 3tt> ftg$&8B£8UIL 

1 2 UigffiSISiMHftX?© 1 iS*»lCOLNT©«*« 
i KU'f>MM>Ell»J***LfcBL 111 1 3 lis 1 2 CD 
IWraiiBWMMIE? ©iB^IBSlc ot^T©¥ffiBBS«^ 

[0057] ±9SL^]R3«)iiata>mtt^ni«Kc % jtr 

[0 0 5 8] ^LT. il#«S**SlSP7 3(Cil.S?fci6 

tc, t&NM 7 4 ICR 1 Emzm^T'AtfB&ztu *y 

^°Xr>C V DlflCj; y ^S<7)a (7^ 7) 7 5 iMfSt 

T3rtiSo dro^ 7/\°7^y>7')^tcct;y, ai 0 7 

)\,~~0U) mt\ mif40 0nmJi»JtlI, Uv 

Sift*. Eftlcfcy, KU-fVtt7 6t4«*-y'yy 
7 7 tl5„ 

[0 0 5 9] CClft, *>y3>HMb«7 4*l«*t»*tU 
BR Uv > Xh©/\°^-->7"> R I E. ^SflS0l6S 

w&ms&ztiTs &m 75 7' 7 8 ±icfi^n 7 9 atf * 

S*+7 78 06^M*n?.o ClCDt^ •(1^7 9 «t 
HJi?&M** "> 7°8 O6^fi!6*n*0T\ «*«7 9 
<k^M* J i"y78 0^mmWlcgft!l!L^<fc5lc L^tt 

ntfasai,\ E(Dfc46> mm&7 9 1 78 

0<DF^ltti, 0. 6/imfi(±©fflPi*«^Ta»«fcl6 

[0 0 6 0] C(Dfc46, 01 2 6^t>^5<fc7lC. ft 
^H7 9ti, KU-r>«7 60±lcM&6&i\fc5l;:i3 



^7 6li, Sfc5nfc«SlcLS<T(ifc64l\ 

[0061] immT-fiMzntc'&te, uss/ y □ > 
a»pitffftotiT&«^^8 1 mjw, z© 

»s flJxtf, T i Q0>*Mtmm&tu R I E^lcfc* 
JB«ttlItffTtoftTHIHttt8 2tf»«Sft*. 
[0062] S&lC, ftSg&JI 8 3 LT, ^ 

w?xs ifflitf*ia*n» 7 l ca^}i!!S8 3±, ra 

[0 0 6 3] ffi, 8 5UHN[h7>^X^ 8 6B7K 
UTJgT&U, 8 7ttUt7H?«. ZKDJ^U:, 

-f >** ©E* «fc y t»±£fcEtS! L/c<DT\ nn*«<H 
[0064] 

[03i<Dffi«&ifflfl] 

[0 1 ] C<D«W<03& 1 0?!%©m!i(Cftl*3@ttJ|& 

[02] «1OSItt0!)»tt(C^t«7/U^«KKr« 
t *®ttfMct!Wrr 5* -f S - h 

[03] iltiSL b?y*J7>* 2 6. JfSh5>v f X^2 

-So 

[04] H30BriB»©*ffi»*iar» (a) »tf 

[us] s*wasf*««SH©/^->fiy*sLfcia 

[06] @5tc^5-tifcHft»«il«©Pffi-biU©lsl» 

■a>TiEH?&*. 

[08] S2©*ttfl!>m86©ja»*fHmtcBtiHr* ! t.© 
T\ (a) liil!tilLh7>v ; X'?4 1' 0)rt*—yitm 
T¥E0, (b) ttPH (a) I — I $£lc>£}o7cBf® 
0, (c) tt*©^ + */U;Kx>5/*/U£§fr?0T£ 

[09] c©aw©»3©*jii(o«i8*sr«.oT» *i 
«3ft*ttarfc46©E« («*«) £fl»w5*j»aiT 



3o 

[bio] m9<Dmmmmteffi&m : f-<Dm®mwfc-?^ 
[01 1] zomN®mMHa&4Mm®vmvi6 

-So 

[012] 3mSttS«flUIL^«lfid!>iM«fiSWM 

[013] 7ta^MP*«)iLfc^©iiiiiSiif*ii^ 

«?[co^TSLfct.©T» 01 2®iNi|f£>BttflHft* 
[014] %$®SflM£B®ttja**LfcBT& 

So 

[015] &3Mftii®B*»ftl$R«S»r3£$®* 

[01 6] frct*5Lh5>v''7.*7, iiifl h^Vv'T.* 
3, T 7 KU7, Y^yVTs* 5£ 1 WffilC«l8Lfc-fe;l/S$ 

[0 1 7 ] 0 1 6 QffBSDBttiffiB'?. ( a ) jfttf . 

( b) tt^tifn-t^aRftatfMBUWico^T* l 

fcB?&£. 

21, 40 7* h$r-r*-h\ 
2 2 mmLh^y-Jx^. 

2 3, 42 JMHh7>'^X^« 
2 4 ytyhh7>^W, 

2 5 y-7jg, 

2 6, 41, 4 1' i&BLh 7 

2 7 11^*§, 

2 8 g®Uv>X*s 

2 9, 4 7 KtULtt, 

3 0 KbfVSx 

3 1 'J-fe-v hT'KU^flk 
3 2 ?>77l//*-;l/K*g, 

3 3 y-yyib/fc-ib k h5>s>z*, 

3 4 gfitSS, 

3 5 7j<¥Uv ; 7.$, 

3 6 7j<^FH7>v7.^, 

3 7 fl*ttfc73«l, 

4 3 III}Rh7>vX^, 
4 4 ftSfcSh^Vv'T.*, 

4 5 7.MF7 7 

4 6 U-t>>hH, 

48, 49, 51 mm^y$? k 

5 0 y-ho 
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